Two fixed points of a topological dynamical system are said to be of the same type if there exists a homeomorphic conjugacy of the system into itself sending the one fixed point into the other. The system will be said to be homogeneous if all its fixed points are of the same type. We introduce algebraic methods to investigate related questions for the shifts of expanding maps.
Introduction and statement of results
Given a topological dynamical system (I, T) fixed points ¿;0, Ç'0 e 1 will be said to be of the same type if there exists a homeomorphism such that foT=Tof and /«o)=«o Clearly, being of the same type is an equivalence relation among fixed points. A dynamical system will be said to be homogeneous if all its fixed points are of the same type.
The study of properties of fixed points would be rendered uninteresting or void if the system in question has few or no fixed points. In particular, the concepts of type and homogeneity should be relevant for dynamical systems in which fixed points occur abundantly rather in the sense of the concluding remarks of §4 in [5] , In this respect, the present article can be understood as a sequel to [5] .
Our purpose is to point out the natural artifacts that can be employed to study the fixed points and their types in, and the homogeneity of a dynamical system (Za , oa) defined by Za = \irn(X, a) = {(xAieZ., axi+x = x;, i e Z+} (K'),€Z+) = (x,+1),eZ+ where a: X -> X is an expanding map of a smooth compact manifold X [4] . We fix this notation. It is known that an expanding map always has a fixed point. [4, Theorem 4.1]. We shall let x0 e X denote an arbitrary but fixed fixed point of a. Clearly £0 = (*0);GZ+ is a fixed point of oa. Indeed, there is a natural one-to-one correspondence between the fixed points of oa and those of a, since (x'l)i€Z+ is a fixed point of aa iff x\ = x'0 for all i e Z+ and x'Q is a fixed point of a .
For the presentation of our results we need some concepts from the classical homotopy theory of fixed points [2] : Given a group endomorphism a: G -* G, elements g, g' e G are said to be a-equivalent iff there exists x e G such that xg = g'a(x).
The number R(a) of a-equivalence classes in G is called the Reidemeister Number of a .
We prove 1.1. Proposition. // a: X -> X is an expanding map of a compact smooth manifold, then the number of fixed points of a (equivalently that of af¡ is equal to the Reidememeister number R(af) of a#: nx(X, x0) -* nx(X, x0).
Indeed, the set of fixed points of a is in a natural one-to-one correspondence with the set of ^-equivalence classes in nx(X, x0). This is not at all an unexpected result in view of the strong geometry of expanding maps. However we have failed to find it in the literature.
Writing 2. Proofs 2.1. Proof of 1.1. Let X be the simply connected covering space of X, p : X -► X the corresponding covering projection. Let's take a point x0 e X with px0 = x0 and let a: X -> X be the unique lifting of a with the property a(xQ) = x0. There is an isomorphism i of nx(X,x0) onto Y, the group of covering transformations of p: X -► X. For each (X) e nx(X, x0) we can understand i((X)) to be the unique covering transformation sending x0 to A(l) where X is the unique lifting of X with 1(0) = x0 . The fact that a: X -* X is an expanding map is independent of the Riemann metric on X : So we can take any Riemann metric on X and lift it to X via p thus ensuring that p is a local isometry, each i((X)) is an isometry, and finally each i((X)) oä is an expanding diffeomorphism with a unique fixed point. Now, to each (X) e nx(X, x0) we let Xq = p(x0) correspond where ~x0 is the unique fixed point of i((X))oa~. First we show that every fixed point of a corresponds in this manner to some (X) e nx(X, x0) : If Xq is a fixed point of a, let ~a be the unique lifting of a with a1 (x'q) = Xq for some Xq e p~l(x'0). As ä and a are liftings of the same map, they differ by a covering transformation. Consequently there exists (X) e nx(X, xQ) such that a = i((X)) o a . Secondly we show that if the fixed point x'q corresponds to (X), (p) enx(X, x0) then the latter are a#-equivalent: There exist x0, x0' € p" (x0) such that z(W)oä(x0) = x0,
On the other hand, since x'q, x'q ep~l(x'0), there exists (to) e nx(X, x0) such that Xq = Í({C0))(Xq).
Hence i((p)-l)oi({oe))(x0)=â(i((co))(x0)) = i(a#((co))) oä(x0), and i((p)-\cd))(Xq) = i(a#((to))(X)-x)tfo). and in order for this map to be shift equivalent to cp(p, q, r), it is necessary by 6.1 in [5] that p = (-1) p , which cannot be if V is odd. 
